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Supportive Friendships Moderate the Association Between Stressful Life
Events and Sexual Risk Taking Among African American Adolescents
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Objective: This study examined whether uncontrollable stressful life events were associated with sexual
risk taking among adolescents across a l-year period, and whether supportive friendships modified
associations. Design: Participants were 159 sexually active African American adolescents (57% male;
mean age [SD] = 17.0 [1.5] years at baseline). Participants were recruited for in-person interviews
through random digit dialing in one inner-city neighborhood characterized by high rates of poverty and
crime relative to the surrounding city. Main Outcome Measures: Dependent variables included sub-
stance use before sexual activity and inconsistent condom use. Results: Among adolescents who reported
low levels of supportive friendships, uncontrollable stressors were associated with greater levels of sexual
risk taking over time. In contrast, uncontrollable stressors were not associated with sexual risk taking
among adolescents who reported high social support from friends; risk taking was typically moderate to
high among these adolescents. Conclusion: Different processes may explain sexual risk taking among
adolescents with varying levels of social support from friends. Adolescents with low support may be
prone to engagement in health risk behavior as a stress response, while adolescents with high support may
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engage in risk behavior primarily due to peer socialization of risk.
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The incidence of sexually transmitted infections among adoles-
cents in the United States is increasing (Weinstock, Berman, &
Cates, 2004), particularly among African Americans aged 15 to 24
years (Centers for Disease Control[CDC], 2006) and among youth
of lower socioeconomic status (Ford et al., 2005; Newbern, Miller,
Schoenbach, & Kaufman, 2004). Although African American
youth aged 13 to 19 years represent only 17% of United States’
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teenagers, they account for 69% of new HIV/AIDS cases (CDC,
2007). Rates of gonorrhea and syphilis are also disproportionately
high among African American youth (CDC, 2006). African Amer-
ican inner-city communities, in particular, are characterized by
relatively high rates of sexually transmitted infections (STD Con-
trol Section, 2007).

The primary purpose of the present study is to examine whether
stressful life events are associated with greater levels of sexual risk
taking among a community based sample of inner-city disadvantaged
African American adolescents. We consider whether cumulative ex-
posure to stressful life events is associated with inconsistent condom
use and with sexual activity in the context of substance use. A
secondary purpose of the study is to examine whether supportive
friendships moderate the association between stressful life events and
sexual risk taking in a manner that is consistent with the stress-
buffering model of social relationships (Cohen, Gottlieb, & Under-
wood, 2001; Cohen & Wills, 1985) or a peer socialization of risk
model (e.g., Gardner & Steinberg, 2005). Research suggests that
social contexts involving peers are an important determinant of health
risk behavior among adolescents (Dolcini & Adler, 1994; Gardner &
Steinberg, 2005; Henrich, Brookmeyer, Shrier, & Shahar, 2006). To
our knowledge, the present study is the first to examine whether
cumulative exposure to different life stressors is associated with
sexual risk taking among adolescents, and whether supportive friend-
ships modify these associations.

Sexual risk taking in the context of inner-city African American
communities. Sexual risk taking among inner-city communities
is thought to be related, in part, to living in an impoverished,
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unsafe environment that imposes high levels of stress and hope-
lessness (Bolland, 2003; Cohen et al., 2000; Ellen, Jennings,
Meyers, Chung, & Taylor, 2004). Low socioeconomic status and
African American ethnicity are independently associated with
greater exposure to uncontrollable life stressors and perceived
stress during adolescence (Brady & Matthews, 2002; Goodman,
McEwen, Dolan, Schafer-Kalkhoff, & Adler, 2005). Youth living
in disadvantaged neighborhoods have increased risk for exposure
to community violence, criminal victimization, and discrimination
based on ethnicity (Attar, Guerra, & Tolan, 1994; McLoyd, 1998;
Simons, et al., 2002). Low income families are more likely than
middle and upper income families to live in environments charac-
terized by noise, crowding, substandard housing, and lack of
routine in the home (Evans, Gonnella, Marcynyszyn, Gentile, &
Salpekar, 2005). Income disparities and chaotic living conditions
may increase parents’ stress and fatigue and undermine children’s
ability to acquire skills for coping with stressors and managing
behaviors (Evans et al., 2005; Gutman, McLoyd, & Tokoyawa,
2005). Stressful life events may increase the likelihood that ado-
lescents make poor choices regarding behavior, especially if po-
tentially risky behaviors provide a temporary escape from life
stressors (Brady & Donenberg, 2006; Wills, Sandy, Yaeger,
Cleary, & Shinar, 2001).

Links between stressful life circumstances and sexual risk tak-
ing. Research suggests that individuals may sometimes engage in
sexual behavior to escape from stressors. Having sex as a means of
coping with negative emotions was associated with greater in-
creases in sexual risk behavior (e.g., sex in exchange for drugs or
money) up to 2 years later in one study of adolescents and young
adults (Cooper, Shapiro, & Powers, 1998). African American
youth in this study were more likely than European American
youth to report coping with negative emotions through sex, but
stressful life events were not assessed. Some research has linked
violence exposure to sexual risk taking (Berenson, Wiemann, &
McCombs, 2001; Brady & Donenberg, 2006; Silverman, Raj,
Mucci, & Hathaway, 2001; Voisin, 2005), but this research is
cross-sectional and has not taken the approach of examining an
array of stressors that may occur during adolescence. One study
linked cumulative stressor exposure with greater likelihood of
engaging in a composite of health risk behaviors including sex and
substance use (He, Kramer, Houser, Chomitz, & Hacker, 2004),
but this study did not examine sexual behavior separately or
whether substance use and sexual behavior occurred in the same
context.

Literature linking stressful life events with substance use is
relevant to the present study because adolescents who engage in
substance use are more likely to engage in sexual risk taking
(Cooper, Peirce, & Huselid, 1994). Sexual behavior in the context
of substance use, moreover, may increase the likelihood that
adolescents engage in unprotected sexual intercourse (Hingson,
Struinin, Berlin, & Heeren, 1990; Jemmott & Jemmott, 1993;
Kingree, Braithwaite, & Woodring, 2000). The accumulation of
different stressful life events (e.g., having a serious accident,
parental divorce, or unemployment) is associated with greater
engagement in alcohol, cigarette, and marijuana use during ado-
lescence (McCubbin, Needle, & Wilson, 1985; Wiesner & Juang,
2004; Zimmerman, Ramirez-Valles, Zapert, & Maton, 2000) and
with increases in substance use over time (Wills, 1986; Wills et al.,
2001; Windle, Mun, & Windle, 2005). It is unclear, however,

whether cumulative exposure to stressful life events is associated
with sexual behavior in the context of substance use.

How might supportive friendships modify associations between
stressors and sexual risk taking? For decades, researchers have
observed that resources for support lessen the impact of stressful
life circumstances on health outcomes (Cohen & Wills, 1985). The
stress-buffering model of social relationships posits that social
connections benefit health by providing psychological and mate-
rial resources necessary to cope with stress, thereby decreasing the
likelihood that individuals engage in health risk behavior as a
means of coping (Cohen, 2004; Cohen et al., 2001). Supportive
friendships may lessen the impact of stress in different ways. For
example, friends may reduce emotional distress or aid engagement
in problem-solving strategies. When applied to adolescent sexual
risk taking, the stress-buffering model suggests that stress should
be associated with greater sexual risk taking only among adoles-
cents who have few resources for support; sexual risk taking
should be relatively low among adolescents who have many re-
sources for support, regardless of stress level.

The stress-buffering model of social relationships is based, in
large part, on research among adult populations. Among adoles-
cents, source of support may be a critical factor in determining
whether support is associated with low levels of risk taking.
Experimental research suggests that peers enhance adolescents’
risk-taking tendencies (Gardner & Steinberg, 2005). This can be
described as peer socialization of risk. Risk behavior may be
pleasurable to adolescents and allow them to identify with and
strengthen their ties with friends (Jessor, 1984; Sieving, Eisenberg,
Pettingell, & Skay, 2006). Adolescents who are well connected
with peers may also avail themselves of increased opportunities to
engage in risk during unsupervised gatherings of friends. Support-
ive friendships may thus be associated with moderate or high
levels of health risk behavior regardless of whether adolescents are
experiencing stress.

Only a small body of research has examined associations be-
tween adolescent health risk behavior and supportive friendships,
as opposed to focusing on other features of peer relationships (e.g.,
peer deviance). This literature is most consistent with the peer
socialization of risk model. For example, emotional support from
parents is associated with lower levels of substance use among
adolescents, while emotional support from peers is associated with
higher levels of substance use (Wills, Resko, Ainette, & Mendoza,
2004). McCubbin et al. (1985) found that close friendships were
associated with greater alcohol use among a predominantly middle
class European American sample of adolescents, independent of
stressor exposure. Although studies suggest that peers engage in
levels of sexual risk behavior that are similar to one another (e.g.,
Boyer, Tschann, & Shafer, 1999; Dolcini & Adler, 1994; Dolcini,
Harper, Watson, Catania, & Ellen, 2005; Romer et al., 1994),
almost no research has examined whether specific features of
friendship influence sexual risk. In an exception, Henrich et al.
(20006) tested for, but found no longitudinal association between
supportive friendships and sexual risk behavior among a nationally
representative sample of adolescents.

Two studies have examined whether supportive friendships alter
associations between stressful life circumstances and health risk
behavior during adolescence, and each study focused on substance
use. Zimmerman et al. (2000) examined whether support moder-
ated associations between stressful life events and alcohol and
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marijuana use among urban African American adolescents. They
found no direct effect or interaction effect involving support.
Windle (1992) found that supportive friendships and stressful life
events were independently associated with greater alcohol prob-
lems among a predominantly European American sample of ado-
lescents girls. Supportive friendships and stressful life events in-
teracted to influence alcohol problems among boys, but the
interaction was difficult to interpret.

Is sexual risk taking a stress response or part of a problem
behavior syndrome?  An important conceptual issue in evaluating
the association between stressful life events and risk behaviors is
whether risk behaviors are a response to uncontrollable life stres-
sors or whether they reflect an underlying tendency to engage in
risk (Brady & Donenberg, 2006). The co-occurrence of different
health risk behaviors among youth has been described as a prob-
lem behavior syndrome (Jessor, Donovan, & Costa, 1996). Ado-
lescents’ experience of potentially controllable stressors (e.g., hav-
ing bad grades at school, getting into trouble with the police) and
engagement in sexual risk taking may reflect an underlying pro-
pensity to make poor choices. Research on the association between
stressful life events and adolescent health risk behavior has gen-
erally not distinguished between those events that are uncontrol-
lable and potentially controllable (for exceptions, see Wiesner &
Juang, 2004; Wills, Yaeger, & Sandy, 2003). In addition, research
has not included both types of events in the same model. The
present study adjusts for adolescents’ experience of potentially
controllable stressors and more directly tests the hypothesis that
stressful life events increase risk for engagement in health-
compromising behaviors, independent of an underlying propensity
to make poor choices.

Hypotheses

Hypothesis 1. Greater accumulation of uncontrollable stressful
life events will be associated with more frequent sexual activity in
the context of substance use and with less frequent condom use,
independent of potentially controllable life events.

Hypothesis 2. The accumulation of uncontrollable stressful
life events will be associated with greater sexual risk taking only
among adolescents with low levels of social support. Among
adolescents with high levels of social support (intimacy with
friends, instrumental aid from friends), we expect one of two
possible outcomes based on theory and extant literature. If sexual
risk taking is low among adolescents with high levels of social
support, regardless of stress level, this outcome would be consis-
tent with the stress-buffering model of social relationships. If
sexual risk taking is high among adolescents with high levels of
social support, regardless of stress level, this outcome would be
consistent with the peer socialization of risk model.

Method
Recruitment and Procedure

Data from the present study are part of a larger longitudinal
study examining social development and behavior among African
American inner-city youth (Dolcini et al., 2005). The institutional
review board at the sponsoring institution approved all study
procedures. Initial participants were recruited through random

digit dialing from a specific zip code defining an inner-city neigh-
borhood in a West Coast city to obtain a representative sample of
African American adolescents, ages 14 to 18 years. African Amer-
ican adolescents in this neighborhood have the highest rates of
sexually transmitted infections in the surrounding city (Di-
Clemente et al., 1996; STD Control Section, 2007).

In the initial screening, 70% of all contacted households agreed
to cooperate. Participants over age 18 and parents, for those under
18, provided informed consent, and all youth under 18 assented. Of
the 119 individuals recruited from the initial probability sample, 91
(76%) completed an initial interview by a gender-matched inter-
viewer in our field office. These friendship-network “seeds” iden-
tified 333 close friends, 111 of whom were also recruited for the
study. Friends qualified for participation if they were aged 14 to 21
years and from the same neighborhood as seeds or a neighborhood
in close proximity. Friends of any ethnicity could participate, but
most were African American. The 91 seeds and 111 friends com-
pleted a baseline interview and were invited to participate in a
1-year follow-up. Retention rate at the 1-year follow-up was 81%
(163/202). Youth were reimbursed for participation.

Sample Characteristics

One hundred fifty-nine adolescents reported being sexually ac-
tive at one or both of the two data collection time points. At
baseline, 128 adolescents reported being sexually active during the
past year (63% of 202 adolescents). At the 1-year follow up, 116
reported being sexually active during the past year (71% of 163
adolescents). Eighty-five of these adolescents were sexually active
at both the baseline and follow-up assessments, while 31 became
sexually active between the baseline and follow-up assessments.

Of the 159 participants who were sexually active at baseline
and/or follow-up, 57% were male. Age ranged from 14 to 21 years
at baseline, with a mean age of 17.0 (SD = 1.5); all but 9
adolescents were between 15 and 19 years old. Eighty-eight per-
cent of adolescents described themselves as African American, 8%
were of mixed ethnicity with African American heritage, and 4%
were of Asian, Latino, or European American ethnicity.

Measures

We examined report of stressful life events and supportive
friendships at baseline. Report of sexual risk taking at both base-
line and follow-up assessments was examined.

Stressful life events. A 25-item measure, based on Wills and
colleagues’ Negative Life Events Inventory (Wills, Vaccaro, &
McNamara, 1992), assessed exposure to stress during the past
year. The Negative Life Events Inventory was specifically devel-
oped for adolescents. For the present study, the lead author and
two postdoctoral fellows independently rated items. Raters unan-
imously agreed that 11 life events were negative and beyond
adolescents’ control; these items were classified as uncontrollable.
One or more raters thought that 10 negative life events were
potentially under adolescents’ control; these items were classified
as potentially controllable (see Table 1). Four items were omitted
from this study because they were not judged to be clearly negative
(e.g., A new person joined your household). Life events compos-
ites were formed by tallying the number of reported events within
each category. Because the inventory is an event-based measure,
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Table 1

Percentage of Adolescents Reporting Each Negative Life Event During the Past Year at Baseline

Uncontrollable life events

Potentially controllable life events

1. Someone in the family was arrested. 39.2%
2. Someone in the family had a serious illness. 35.4%
3. Someone in the family was incarcerated or
put in jail or prison. 32.3%
4. Your parents had problems with money. 29.1%
5. Your parents argued a lot. 23.9%
6. Someone in the family had a serious accident. 21.7%
7. Someone in the family was robbed, attacked,
or shot. 20.4%
8. Someone in the family experienced damage
or loss of property. 15.8%
9. Someone in the family had a mental health
(psychological) problem. 15.2%
10. Your parents separated or divorced. 14.1%
11. Your father or mother lost a job. 14.0%

1. You and your boyfriend or girlfriend broke up. 54.1%
2. You got bad grades in school. 44.6%
3. You argued a lot with your parents. 43.0%
4. Some people stopped paying attention to you. 39.5%
5. You got disciplined from school. 21.2%
6. You got into trouble with the police. 19.6%
7. You were not accepted into a group or team in
which you wanted to be a member. 16.5%
8. You had trouble with your physical appearance. 16.5%
9. You had a serious accident. 11.4%
10. You had a serious illness. 9.5%

we did not conduct tests of internal consistency. One respondent
failed to complete the measure and was excluded from analyses.

Supportive friendships. Adolescents completed the Intimacy
and Instrumental Aid subscales of the Network of Relationships
Inventory (Furman & Buhrmester, 1985). We modified response
categories to better fit the population. Adolescents were asked to
rate items on a 5-point Likert scale ranging from 1 (not at all) to
5 (all the time). This measure does not specify a time frame for
receipt of social support. We averaged the three items assessing
intimacy with friends (I tell my close friends everything, I share
my secrets and private feelings with my close friends, I talk to my
close friends about things I do not want others to know) and three
items assessing instrumental aid from friends (my close friends . . .
teach me how to do things I do not know, help me to figure out or
fix things, help me when I need to get something done). Alphas for
the intimacy (o = .87) and instrumental aid (o = .63) scales were
acceptable. Eight participants failed to complete the supportive
friendships measure and were excluded from analyses involving
these variables.

Sexual risk taking. At baseline and 1-year follow-up assess-
ments, sexual risk taking composite variables were formed for
inconsistent condom use, alcohol use before having sex, and
marijuana use before having sex. Composite variables were
weighted by frequency of sexual activity with each of adolescents’
three most recent partners.

Frequency of sexual activity. Adolescents estimated the num-
ber of times they had sex with each of their three most recent
partners during the past year. Scores ranging from 1 to 4 were
assigned for each partner based on reported frequency of sexual
contact: 1-10, 11-25, 2650, or 51 + occasions of sexual activity.

Inconsistent condom use. Participants were asked how fre-
quently they used condoms when engaging in vaginal intercourse
with each partner during the past year, using a 5-point scale: 5
(never), 4 (less than half of the time), 3 (about half of the time), 2
(more than half of the time), 1 (always). Scores for frequency of
sexual contact with a specific partner (1 through 4) were multiplied
by scores reflecting inconsistent condom use with that partner (1
through 5), and the resulting products were summed across part-
ners. The resulting composite variable reflected risk for sexually
transmitted infections due to inconsistent condom use. Adolescents

received higher scores if they rarely used condoms, had sexual
intercourse frequently, and had a greater number of partners.

Substance use prior to sexual activity. Participants were asked
to rate the frequency with which they engaged in alcohol or
marijuana use prior to sexual activity with each partner during the
past year. They used the following 5-point scale: 1 (never), 2 (less
than half of the time), 3 (about half of the time), 4 (more than half
of the time), 5 (always). Frequency of substance use with a specific
partner was multiplied by frequency of sexual contact with that
partner, and resulting products were summed across partners. This
resulted in two sexual risk taking variables at each time point:
frequency of alcohol use before sex and frequency of marijuana
use before sex.

Plan of Analyses

Preliminary analyses examine the distributions of and correla-
tions between study variables, adjusting for age and gender. Mixed
model linear regression analyses are used to test study hypotheses.
Each model regresses an individual sexual risk-taking variable
(inconsistent condom use, alcohol use before sex, marijuana use
before sex) on the following variables entered sequentially: (1) age
and gender, (2) uncontrollable life events, (3) potentially control-
lable life events. Separate models test cross-sectional and longitu-
dinal associations, resulting in six separate tests. These analyses
test whether uncontrollable life events reported at baseline are
associated with greater levels of sexual risk taking in both cross-
sectional and longitudinal analyses. In a separate set of longitudi-
nal analyses, baseline level of risk taking is entered on a fourth
step. Adjustment for baseline level of sexual risk taking limits
analyses to those 85 adolescents who were sexually active at both
the baseline and 1-year follow-up assessments. This set of longi-
tudinal analyses tests whether uncontrollable life events reported at
baseline are associated with greater changes in sexual risk taking
among sexually active youth during the year under study, and thus,
takes into account the repeated measures design.

For the second part of the study—an examination of whether
supportive friendships moderate associations between stressful life
events and sexual risk taking—we perform additional analyses to
include an interaction term between uncontrollable life events and
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one of two potential moderators (instrumental aid from friends,
intimacy with friends). We present significant interaction effects in
two ways. First, we show the effect of uncontrollable life events on
sexual risk taking within groups of adolescents who report low or
high levels of the moderator (simple effects tests within two
groups determined by median split, shown in tables). Second, we
present a figure depicting illustrative interactions by entering val-
ues one standard deviation above and below the mean values for
uncontrollable life events and the moderator, consistent with the
recommendation of Aiken and West (1991).

Mixed model linear regression analyses are performed in SPSS.
Consistent with the recommendation of McCulloch and Searle
(2001), we use restricted maximum likelihood estimation. Inter-
cepts in regression models are allowed to vary randomly by
friendship network (i.e., an identifier indicating the network to
which a seed or friend belonged). In other words, the regression
analyses account for the influence of friendship network member-
ship on sexual risk behavior through the modeling of within-group
correlation structures. All other variables are examined as fixed
effects.

Results

Distribution of items used to create sexual risk taking compos-
ites.  Atbaseline, 128 adolescents reported having one partner, 72
reported a second partner, and 43 reported a third partner during
the past year. For partners 1, 2, and 3, 46%, 68%, and 57% of
adolescents, respectively, reported having sex between 1 and 10
times. At the 1-year follow-up assessment, 116 adolescents re-
ported having one partner, 67 reported a second partner, and 39
reported a third partner during the past year. For partners 1, 2, and
3, 40%, 54%, and 68% of adolescents, respectively, reported
having sex between 1 and 10 times.

For partners 1, 2, and 3 at baseline, 60%, 79%, and 76% of
adolescents, respectively, reported always using condoms. For
partners 1, 2, and 3 at the 1-year follow-up assessment, 53%, 70%,
and 81% of adolescents, respectively, reported always using con-
doms. At both the baseline and 1-year follow-up assessments, 60%
or more of adolescents reported never using alcohol before sex and

50% or more reported never using marijuana before sex, when
percentages were examined across partners 1, 2, and 3.

Distributions of and correlations between study variables, ad-
justing for age and gender. Table 1 presents the percentage of
adolescents at baseline reporting each negative life event during
the past year. Life events and supportive friendship composite
variables were normally distributed, while sexual risk taking com-
posite variables were positively skewed (see Table 2). Natural logs
of sexual risk taking variables were examined in subsequent anal-
yses. Paired sample ¢ tests indicated that sexual risk taking in-
creased across the 1-year period between assessments (i.e., ado-
lescents reported more frequent engagement in substance use prior
to sexual activity and less frequent condom use over time; all
p’s<.05; not shown in Table 2).

Adolescents who reported a greater number of uncontrollable
stressful life events at baseline also reported a greater number of
potentially controllable life events. In addition, they reported more
frequent alcohol or marijuana use before having sex at baseline
and follow-up, and less frequent condom use at follow-up (see
Table 2). Life events, however, were not associated with indices of
social support. Sexual risk-taking variables were correlated with
one another within and across time points, with two important
exceptions: inconsistent condom use at baseline was not associated
with frequency of alcohol or marijuana use prior to having sex at
the 1-year follow-up assessment. In contrast, alcohol or marijuana
use prior to having sex at baseline was associated with more
inconsistent condom use at the 1-year follow-up assessment.
Greater instrumental aid from friends and intimacy with friends at
baseline was associated with more frequent alcohol use before
having sex and inconsistent condom use at follow-up, respectively.

Regressions of Sexual Risk Taking Variables on Stressful
Life Events

Regressions of sexual risk taking variables on stressful life
events are presented in three parts: (1) cross-sectional analyses
among adolescents who were sexually active at baseline, (2) lon-
gitudinal analyses among adolescents who were sexually active at
follow-up, (3) longitudinal analyses that adjusted for baseline

Table 2
Distributions of Untransformed Study Variables and Correlations, Adjusting for Age and Gender”
Mean SD  Range 1 2 3 4 Sa 5b 6a 6b Ta
1. Uncontrollable life events 2.6 2.1 0-10
2. Potentially controllable life events 2.8 1.6 0-7 457
3. Instrumental aid from friends 35 0.8 1.7-5 A1 .04
4. Intimacy with friends 3.8 1.0 1-5 .04 .07 457
5. Inconsistent condom use
a. Baseline 5.7 5.7 0-30 .12 15 .04 .09
b. Follow-up 6.7 5.6 0-24  .18" 11 .20 22% 427
6. Alcohol use before sex
a. Baseline 49 4.6 0-25 24" d4 0 —.03 .09 687 27"
b. Follow-up 5.0 45 0-22 26" 13 19" .18 .18 T 407
7. Marijuana use before sex
a. Baseline 6.1 6.3 0-32 33" 15 —.06 -.01 677 25" 877 397
b. Follow-up 6.8 6.7 0-35  .19" 12 .08 .10 .19 637 387 81Tt 55

“ Baseline report of life events and supportive friendship variables are examined. Natural log transformations were performed on sexual risk behavior

variables prior to analyses.
p<.05 Tp<.0l. Tp<.001.
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sexual risk taking among the subset of adolescents who were
sexually active at both baseline and follow-up.

Baseline analyses. Adolescents who reported a greater number
of uncontrollable life events reported more frequent alcohol use and
marijuana use before having sex at baseline (see Table 3, Model 1).
These effects held when including potentially controllable life events
as a covariate in the models (see Table 3, Model 2).

Longitudinal analyses on adolescents who were sexually active
at follow-up. Adolescents who reported a greater number of
uncontrollable life events at baseline reported more inconsistent
condom use, alcohol use before sex, and marijuana use before sex
at the 1-year follow-up assessment (see Table 3, Model 1). When
potentially controllable life events were included as a covariate,
uncontrollable life events remained associated with more frequent
alcohol use and marijuana use before having sex (see Table 3,
Model 2). Thus, having a greater number of uncontrollable life
stressors at baseline was associated with greater levels of substance
use before sex 1 year later.

Longitudinal analyses on adolescents who were sexually active
at both time points.  When baseline level of risk taking was added
as a covariate, uncontrollable life events remained associated with
more frequent alcohol use before having sex among the 85 adoles-
cents who were sexually active at both time points (Est.[SE] = .10
[.04], p < .05, not shown in table). Thus, having a greater number of
uncontrollable life stressors at baseline was associated with greater
increases in alcohol use before sex from baseline to follow-up.

Moderating Effects of Supportive Friendships

Baseline analyses. Five of the six interactions between uncon-
trollable life events and supportive friendships were statistically
significant (see Table 4). Higher numbers of uncontrollable life
events were associated with more frequent alcohol use before sex
among adolescents who reported low instrumental aid from friends
or low intimacy with friends. There was no association between
uncontrollable life events and alcohol use before sex among ado-
lescents who reported high support from friends. Figure 1a depicts
an illustrative interaction, showing that adolescents who reported
high intimacy with friends engaged in intermediate levels of alco-

Table 3

hol use, regardless of stress. The significant interaction between
uncontrollable life events and intimacy with friends in predicting
marijuana use before sex (see Table 4) paralleled the association
observed for alcohol use before sex.

Uncontrollable life events also interacted with supportive
friendships to influence inconsistent condom use (see Table 4).
Although the simple effects tests in this case were nonsignificant,
graphical representation of the data (not shown) suggested that
higher numbers of uncontrollable life events were associated with
higher levels of inconsistent condom use only among adolescents
who reported low instrumental aid from friends or low intimacy
with friends. Regardless of stress, adolescents who reported high
instrumental aid engaged in moderate levels of inconsistent con-
dom use, while adolescents who reported high intimacy engaged in
high levels of inconsistent condom use.

Longitudinal analyses on adolescents who were sexually active
at follow-up. When sexual risk taking at the 1-year follow-up
was the outcome, two of the six interactions between uncontrol-
lable stressful life events and supportive friendships were signifi-
cant (see Table 4). Higher numbers of uncontrollable life events at
baseline were associated with more frequent alcohol use before sex
at follow-up among adolescents who reported low instrumental aid
from friends at baseline. Adolescents reporting high instrumental
aid engaged in intermediate levels of alcohol use before sex at
follow-up, regardless of stress. Higher numbers of uncontrollable
life events were also associated with more inconsistent condom
use at follow-up among adolescents who reported low instrumental
aid. Among adolescents who reported high instrumental aid, level
of inconsistent condom use was relatively high and was unaffected
by level of uncontrollable stressors. Figure 1b illustrates this
interaction.

Longitudinal analyses on adolescents who were sexually active
at both time points. Baseline level of risk taking was included in
longitudinal analyses to test whether uncontrollable life events and
supportive friendships interacted to influence changes in sexual
risk taking among the smaller sample of adolescents who were
sexually active at both time points. No interaction effects were
significant from this set of analyses.

Regressions of Sexual Risk Taking Variables on Stressful Life Events

Alcohol use before sex

Marijuana use before sex Inconsistent condom use

Est. (s.e.) Est. (s.e.) Est. (s.e.)
Baseline Follow-up Baseline Follow-up Baseline Follow-up

Base Model

Age 22 (.04)" .05 (.05) 22 (.05)" .03 (.05) .22 (.05)" 14 (.05)*"

Female gender .09 (.12) 17 (.13) 23 (.14) .30 (.16) —.11(.14) —.07 (.15)
Model 1

Uncontrollable life events .08 (.03)"" .10 (.03)™" 12 (.03)" .09 (.04)"* .05 (.03) .07 (.04)"
Model 2

Uncontrollable life events .08 (.03)" .10 (.03)™" 12 (.04)™ .09 (.04)" .03 (.04) .07 (.04)

Potentially controllable life events .01 (.04) .00 (.04) —.01 (.05) .00 (.05) .05 (.05) .01 (.05)

? The base model shows the effects of age and female gender on sexual risk taking outcomes. All subsequent models include age and gender as covariates,
but these effects are not shown in the table. All models adjust for potential effects of friendship network on sexual risk taking. N = 127 for baseline analyses

and N = 115 for prospective follow-up analyses.
p<.05 Tp<.0l. Tp<.001.
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Table 4
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Moderating Effects of Supportive Friendships on Associations Between Uncontrollable Life Events and Sexual Risk Taking®

Outcome: Alcohol use before

Outcome: Marijuana use

Outcome: Inconsistent

sexual activity before sexual activity condom use
Est. (s.e.) Est. (s.e.) Est. (s.e.)
Baseline Follow-up Baseline Follow-up Baseline Follow-up
Moderating Effect of Instrumental Aid
Instrumental aid from friends —.06 (.08) .15 (.08) —.09 (.09) 11 (.10) .02 (.09) .18 (.10)
Uncontrollable life events (ULE) .08 (.03)" .10 (.03)?‘ 13 (04" .10 (.04)" .03 (.04) .08 (.04)f
Interaction —.11(.04)™ —.13(.04)™ —.06 (.04) —.07 (.05) —.09 (.04)" —.11 (.05)"
Effect of ULE in low instrumental aid group 11 (.05)° 15 (.04 — — .06 (.05) 14 (04
Effect of ULE in high instrumental aid group .05 (.05) —.03 (.06) — — .03 (.06) —.04 (.07)
Moderating Effect of Intimacy
Intimacy with friends .09 (.07) 15 (.07)f .01 (.07) .09 (.08) 12 (.07) 21 (.08)"
Uncontrollable life events (ULE) .08 (.03)" .09 (.04) 13 (04 .09 (.04) .03 (.04) 07 (.04)
Interaction —.10(.03)" —.06 (.03) —.07 (.03)" —.03 (.04) —.10 (.03)"" —.05 (.04)
Effect of ULE in low intimacy group 14 (.05)"" 18 (.05)"" — .09 (.05) —
Effect of ULE in high intimacy group —.04 (.05) .04 (.05) — —.08 (.06) —

* Analyses are adjusted for age, gender, controllable life events, and friendship network. Instrumental aid from friends and intimacy with friends were
entered into separate regressions. N = 119 for baseline analyses and N = 109 for prospective follow-up analyses.

fp <05 7 p< .01, p< .00l

Discussion

Results suggest that adolescents may engage in sexual risk taking
as a response to stressful life events. Adjusting for age, gender,
friendship network membership, and potentially controllable life

Baseline Alcohol Use before Sexual Activity, by
Life Events and Intimacy with Friends
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Figure 1. Tllustrative interactions between stressful life events and sup-
portive friendships.

stressors, adolescents who reported greater numbers of uncontrollable
life stressors during the past year reported more frequent alcohol and
marijuana use before sex at baseline and 1 year later, at follow-up.
Among a smaller subset of adolescents who were sexually active at
both time points, uncontrollable life stressors at baseline were asso-
ciated with increases in frequency of alcohol use before sex over time.
Research indicates that substance use prior to sexual activity may
increase the likelihood that adolescents engage in unprotected sexual
intercourse (Hingson et al., 1990; Jemmott & Jemmott, 1993; Kingree
et al., 2000). In the present study, substance use prior to sexual activity
at baseline was associated with inconsistent condom use at the
follow-up assessment.

One of the most striking findings to emerge from the present
study was the percentage of adolescents reporting relatively
severe stressors. Our findings are consistent with other research
showing that disadvantaged adolescents experience chronic,
severe forms of stress (Attar et al., 1994; Evans et al., 2005;
McLoyd, 1998; Simons et al., 2002). Observed links between
uncontrollable stressful life events and sexual risk taking may
aid in understanding why rates of sexually transmitted infec-
tions are high among lower socioeconomic status African
American youth (CDC, 2006; Ford et al., 2005; Newbern et al.,
2004). Protecting one’s physical health may seem relatively
unimportant to adolescents who feel overwhelmed by life stres-
sors and who may engage in risk behavior to temporarily reduce
distress or escape from stressful life circumstances. Adolescents
with multiple life stressors may also have a smaller repertoire of
coping skills from which to choose. In support of this idea,
research suggests that stress influences levels of substance use
among adolescents by impairing the development of social
competency skills (Fishbein et al., 2006). In the present study,
adolescents who reported higher numbers of uncontrollable life
events also reported higher numbers of potentially controllable
life events. This is consistent with the idea that stressful life
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circumstances increase the likelihood that adolescents make
poor choices regarding behavior.

By enhancing adolescents’ social skills and coping repertoire,
interventions may broadly influence health behavior over the long
term. For example, Griffin, Botvin, and Nichols (2006) found that
a substance use prevention intervention, Life Skills Training, had
a direct protective effect on sexual risk behavior over 10 years
later. The program includes a focus on building cognitive—
behavioral skills to enhance self-esteem, manage anxiety, commu-
nicate effectively, develop personal relationships, and assert one’s
rights. Health protective sexual behavior may thus be fostered by
social contexts that promote the development of confidence and
general competence among adolescents.

Stress-buffering model of social relationships versus peer so-
cialization of risk. Peer relationships are an important social
context that may influence sexual behavior among adolescents
(e.g., Dolcini, Harper, Boyer, Pollack, & Adolescent Medicine
Trials Network for HIV/AIDS Interventions, 2008; Romer et al.,
1994). One purpose of the present study was to test competing
conceptualizations of how stressful life events might be associated
with health risk behavior among adolescents who report less
supportive or more supportive friendships. The stress-buffering
model predicts that social relationships will protect adolescents
from engaging in health risk behavior as a response to stressful life
events (Cohen et al., 2001). According to the stress-buffering
model, however, adolescents with many resources for support
should engage in relatively low levels of health risk behavior,
regardless of stress level. In contrast, a peer socialization of risk
model predicts that adolescents with many resources for support
from peers will engage in moderate to high levels of risk behavior,
perhaps due to identification with risk taking peers or increased
opportunities to engage in risk behavior during unsupervised gath-
erings of peers (Gardner & Steinberg, 2005; Jessor, 1984). This
process may occur regardless of stress level.

Consistent with our hypothesis, the accumulation of uncontrol-
lable stressful life events was associated with more frequent alco-
hol and marijuana use before sex and with more frequent failure to
use condoms only among adolescents who reported low levels of
supportive friendships. Patterns of sexual risk taking among ado-
lescents who were well connected with peers appeared most con-
sistent with a peer socialization of risk model. Adolescents with
highly supportive friendships engaged in moderate to high levels
of sexual risk taking regardless of stress level. These adolescents
may have a similar risk behavior profile to those adolescents who
engage in risk only when they experience high levels of stress and
low levels of support, but the behavior of each group appears to be
driven by different underlying motivations.

Some health professionals advocate delivering peer-based
health promotion interventions to friendship networks in order to
influence norms surrounding risk behavior (e.g., Dolcini et al.,
2005; Fang, Stanton, Li, Feigelman, & Baldwin, 1998). Although
youth who perceive that their peers are engaging in sexual activity
are more likely to engage in sexual activity themselves (e.g.,
Boyer, Tschann, & Shafer, 1999; Romer et al., 1994), peer influ-
ence extends to health protective sexual behaviors as well. In the
same sample of adolescents examined in this study, for example,
those adolescents who knew that their peers were using condoms
were more likely to protect themselves in this way 1 year later
(Paxton, Dolcini, Harper, & Becerra-Guzman, 2008). Peer-based

health-promotion interventions targeting friendship groups have
been shown to increase condom use up to 6 months later (Stanton
et al., 1996). Qualitative work, moreover, suggests that sexual
education interventions with friends allow both male and female
adolescents to feel more comfortable, reveal sensitive information,
relate to each other’s experiences, and protect one another (Harper
et al., 2008).

The net effect of socialization with peers may be positive. We
do not wish to give the impression that close friendships during
adolescence should be discouraged. If low levels of socialization
with peers were health protective, sexual risk taking should have
been uniformly low among the adolescents in our study who
reported low levels of supportive friendships. Instead, these ado-
lescents engaged in high levels of sexual risk taking when they
experienced a greater number of stressful life events. The fact that
uncontrollable stressful life events were not associated with sexual
risk taking among adolescents who reported highly supportive
friendships must be viewed as positive. Research has documented
the beneficial effects of having supportive friendships (Berndt,
1996; Brown, Dolcini, & Leventhal, 1997; Laursen, Furman, &
Mooney, 2006). The present findings show that resiliency to stress
is one of the benefits conferred by having strong social connec-
tions with peers. Resiliency to stress is especially important to
adolescents living within disadvantaged environments (Allison et
al., 1999; Grant et al., 2005).

Study strengths and limitations. It is both a strength and lim-
itation of the present study that we focused on a single inner-city
neighborhood. Even though other studies involving middle-class
and ethnically diverse samples of adolescents have formed similar
conclusions regarding stress and risk behavior (e.g., Cooper et al.,
1998; Griffin et al., 2006; Wills et al., 2003), our results cannot be
assumed to generalize to relatively advantaged groups of adoles-
cents and other ethnic groups. Due to the reported sexual behavior
of our sample, the generalizability of our findings is limited to
heterosexual adolescents. We had low power to detect interactions
between stressful life events and supportive friendships in longi-
tudinal analyses among the smaller subset of adolescents who were
sexually active at both time points. Although we relied on adoles-
cents’ recall of their sexual behaviors and related substance use
during the past year, self-report of these behaviors has been shown
to be reliable (Catania, Gibson, Chitwood, & Coates, 1990; For-
man & Linney, 1991).

The present study’s strengths include its community sample,
longitudinal design, and initial use of random digit dialing, in-
creasing our ability to generalize findings to similar inner-city
communities of African American adolescents. We also created
measures of sexual risk taking that reflected multiple dimensions
that contribute to risk (i.e., frequency of substance use and incon-
sistent condom use weighted by frequency of sexual activity across
different partners).

Directions for future research. Future studies incorporating
multiple assessment points should examine whether stressful life
circumstances are linked with substance use prior to sexual activ-
ity, inconsistent condom use, and contraction of sexually transmit-
ted infections in a manner that suggests a causal chain of events.
Investigating how stressful life circumstances may influence other
types of substance use before sexual activity, such as stimulants, is
also warranted, given how links between stimulant use and sexual
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risk taking have been observed among some populations (e.g.,
Semple, Zians, Grant, & Patterson, 2006).

Research should also investigate whether patterns of risk behav-
ior are equally harmful regardless of motivation or whether some
motivations place adolescents at particular risk for experiencing
long-term negative outcomes. It is possible that adolescents who
engage in health risk behavior as a means of fitting in with peers
may lessen risk behavior over time as they become more comfort-
able in the group dynamic and as developmentally normative
levels of health risk behavior decline (Silbereisen & Kracke,
1997). In contrast, adolescents who engage in risk behavior as a
stress response may escalate risk behavior over time, especially if
new stressors occur. Early risk behavior, particularly in the context
of having low social support, might lead to the development of
maladaptive patterns of coping with stress.

Future research should also further examine the stress-buffering
and peer socialization of risk roles of friends during adolescence.
Friends may be more likely to socialize risk if the outcome in
question involves behavior that is pleasurable and socially norma-
tive during adolescence. Friends may be more likely to buffer one
another from stress if outcomes involve risk taking behavior that is
not pleasurable. Research should attempt to delineate when in the
developmental process friends cease facilitating risk and begin to
primarily serve a stress-buffering role, consistent with the litera-
ture on adults (Cohen et al., 2001; Cohen & Wills, 1985).

Conclusions

Supportive friendships may protect disadvantaged adolescents
from engaging in sexual risk taking as a stress response. However,
supportive friendships do not necessarily prevent adolescents from
engaging in risk. Different processes may explain sexual risk
taking among adolescents who have relatively low or high support
from friends. Adolescents with minimal support may be prone to
engagement in health risk behavior as a stress response, while
those with higher levels of support may engage in risk primarily
due to peer socialization. Future research should investigate mul-
tiple types of risk behavior, examine whether patterns of risk
behavior are equally harmful in the long-term, regardless of mo-
tivation, and further examine the stress-buffering role that friends
may serve during adolescence.

High rates of sexually transmitted infections among African
American inner-city communities (STD Control Section, 2007)
may be partially addressed by tailoring interventions on the basis
of reported life stressors and social support. Adolescents with few
resources for support may benefit from programs in which adults
take an active role in providing support and teaching life skills,
including adaptive strategies for coping with stress. Such programs
should address the potentially high number of stressful life events
that adolescents may experience and anticipate that some events
involving family members (e.g., serious illness, mental health
problems, incarceration) may limit adolescents’ access to adults
who are ordinarily resources for support. It may be necessary to
build or enhance adolescents’ familial and extrafamilial support
networks to promote adaptive strategies for coping with stress.
Adolescents with many resources for support, particularly from
friends, may benefit from peer-based health promotion programs
that seek to influence norms surrounding risk behavior within
friendship networks (Dolcini, Harper, Boyer, Watson, et al., 2008;

Dolcini, Harper, Boyer, Pollack, et al., in press). This may serve to
offset potential peer socialization to engage in risk.
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